TITLE OF THE INVENTION 



SEAT RECLINING DEVICE 

This application is based on and claims priority under 35 U.S.C. §119 with 
respect to Japanese Application No.2003-0831 50 filed on March 25 2003, the 
entire contents of which are incorporated herein by reference. 



FIELD OF THE INVENTION 

This invention generally relates to a seat reclining device for adjusting an 
angle of incline of a seat back relative to a seat cushion. More particularly, the 
present invention pertains to the seat reclining device applied to a seat device 
which includes a seat belt retractor in the seat back and capable of supporting 
load from the seat belt at either right or left side of the upper end of the seat 
back. 



BACKGROUND QF THE INVFNTIOM 

For instance, a known seat reclining device is disclosed in United States 
Patent published as 6,244,661 . In the seat reclining device, a pair of reclining 
mechanisms including locking mechanisms is provided at the right and left 
sides of a seat device respectively. W hen a vehicle crashes into an object 
located in the front of the vehicle, the seat back is pulled toward the front side 
of the seat device by the seat belt connected to the upper end of the seat 
back, and then receives load. The pair of reclining mechanisms has enough 
structural strength against the load. And the reclining mechanisms are 
connected each other via a connecting mechanism and operated together. 

However, in the above-disclosed seat reclining device, torsional deformation 
is generated on the seat back as illustrated with chain double-dashed line in 
FIG. 8, because the seat back receives the load from the seat belt at the 
either right or left side of the upper end of the seat back. Therefore, a reclining 
mechanism 51a is rotated in counterclockwise direction (in an arrowed 
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direction shown in FIG. 8 relative to a reclining mechanism 51b. Under this 
condition, the operation handle 52 is engaged with a connecting mechanism 
80, movement of the operation handle 52 is restricted by the reclining 
mechanism 51b, therefore the reclining mechanism 51a is rotated in 
counterclockwise direction relative to the operation handle 52. Thus, the 
operation handle 52 is rotated in clockwise direction to the reclining 
mechanism 51a. And then, the locking mechanism of the reclining mechanism 
51a is unlocked, an occupant cannot be sufficiently protected by the seat 
back. 

A need thus exists to provide a seat reclining device in which a locking 
mechanism is not unlocked when torsional deformation is generated on the 
seat back, and which is capable of protecting an occupant by efficiently 
absorbing energy of crash with the occupant being restrained by the seat 
back. 

SUMMARY OF THE INVENTION 



According to an aspect of the present invention, a seat reclining device 
applied to a seat device in which a seat belt is fixed to a seat back at one side 
includes a pair of upper arms mounted on the seat backs, a pair of lower arms 
fixed to seat cushion at both sides so as to be rotatable relative to the upper 
arms, a pair of locking mechanisms a restricting rotation of the upper arms 
relative to the upper arms, a connecting mechanisms unlocking both locking 
mechanisms and an operation handle provided at one locking mechanism. 
The other locking mechanism is unlocked in response to operation of the 
operation handle through the connecting mechanism. Under the condition that 
the operation handle is operated so that one locking mechanism can be 
unlocked, one locking mechanism, the operation handle, the connecting 
mechanism and the other locking mechanism can be engaged each other and 
operate together. Under the condition that the one seat back fixed to the seat 
belt is more deformed by tension of the seat belt than the other side of the 
seat back, any engagement among the one locking mechanism, the operation 
handle, the connecting mechanism and the other locking mechanism is 
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disengaged each other so that the one locking mechanism cannot operate 
together with the other locking mechanism. 

According to another aspect of the present invention, a shaft included in the 
locking mechanisms is provided with a convex portion and a groove portion is 
provided at the connecting mechanism where the shaft is inserted, or convex 
portion is provided at the connecting mechanism where the shaft is inserted 
and the shaft included in the locking mechanism is provided with the groove 
portion so that predetermined interspace can be set between the convex 
portion and the groove portion. 

According to still another aspect of the present invention, the connecting 
mechanism consists of plural link parts. When the one side of the seat back 
fixed to the seat belt is more deformed by tension of the seat belt than the 
other side of the seat back, any engagement is the plural link parts is 
disengaged each other with respect to one direction in which the link parts are 
operated. 

BRIEF DESCRIPTION OF THE DRAWING FIGURES 

The foregoing and additional features and characteristics of the present 
invention will become more apparent from the following detailed description 
considered with reference to the accompanying drawing figures in which like 
reference numerals designate like elements. 

FIG.1 shows a perspective view of a seat device including a reclining device 
according to a first embodiment of the present invention; 

FIG.2 shows a cross sectional view taken along the line A-A of FIG.1 

FIG.3 shows a cross sectional view taken along the line B-B of FIG.2 

FIG.4 shows a cross sectional view taken along the line C-C of FIG.2 

FIG.5 shows a cross sectional view taken along the line D-D of FIG.2 



FIG.6 shows a perspective view of a seat device including a reclining device 
according to a second embodiment of the present invention 

FIG.7 shows a perspective view of a seat device including a reclining device 
according to a third embodiment of the present invention; and 

FIG.8 shows a perspective view of a seat device including a known seat 
reclining device. 

DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, a preferred embodiment of the present invention will be described 
with reference to the accompanying drawings. 

(0012) 

A seat reclining device 50 according to a first embodiment of the present 
invention is explained referring to attached FIG.1 to 5. 

(0013) 

FIG. 1 shows a perspective view of a seat device 10 including the seat 
reclining device 50. In FIG.1, a known cushion member, a spring and a seat 
fabric are not illustrated in FIG.1 . The seat device 10 includes a seat back 1 1 
and a seat cushion 15. The seat back 1 1 including seat back frames 12a, 12b 
provided at the right and left sides (indicated by arrows in FIG.1) and a cross 
member 13 which is welded to the seat back frames 12a, 12b and connects 
the seat back frame 12a with the seat back frame 12b. The back frame 12a is 
provided with a seat belt 20 and a retractor 21 for the seat belt 20. 

(0014) 

The seat belt 20 extending from the retractor 21 is guided to the front side of 
the seat device 10 via a belt supporting member 14 provided at the upper end 
of the seat back frame 12a. The seat belt 20 is connected with a seat belt (not 
shown) via a buckle device (not shown), which is fixed to the cushion frames 
16a, 16b provided at the right and left sides of the seat cushion 15. An 



occupant on the seat device 10 is restrained by the seat belt 20 which 
functions as a shoulder belt of three points method. 

(0015) 

In the seat device 10, when a vehicle crashes into an object located in front of 
the vehicle (hereinafter referred to as a front collision) in front, the occupant is 
restrained relative to the seat device 10 by the seat belt 20. Under this 
condition, the seat belt 20 is fixed to the seat back frame 12a which receives 
large load than the seat back frame 12b by tension of the seat belt 20. 
Though the seat back frame 12a has large strength than the seat back frame 
12b, since the seat back frame 12a receiving large load is more deformed 
than the seat back 12b, torsional deformation is inevitably generated on the 
seat back 1 1 in case of the front collision. 

(0016) 

Two reclining mechanisms 51a and 51b having a known structure are 
provided between the seat back frames 12a, 16a and between the seat back 
frame 12b, 16b respectively. With respect to the two reclining mechanisms 
51a, 51b shown in FIG.2, basic structure is similar as will be described later, 
the reclining mechanism 51a fixed to the seat back frame 12a where the seat 
belt 20 is mounted has large strength than the reclining mechanism 51b. In 
the same way, the cushion frame 16a fixed to the reclining mechanism 51a 
has large strength than the cushion frame 16b. 

(0017) 

A structure of the reclining mechanism 51a is explained referring to attached 
FIG.2 and FIG. 5. The reclining mechanism 51a is provided with a disk- 
shaped lower arm 57a and a disk-shaped upper arm 54a. The lower arm 57a 
is fixed by welding on the cushion frame 1 6a and the upper arm 54a is fixed 
by welding on the seat back frame 12a. The lower arm 57a and the upper arm 
54a are coaxially assembled each other. Under this state, inner circumference 
of dent which is formed on the lower arm 57a slidably contacts outer 
circumference of the upper arm 54a, and the lower arm 57a is rotatable 
relative to the upper arm 54a. 
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(0018) 

The upper arm 54a is provided with a first inner gear 55a and a second inner 
gear 56a located at the inside of the first inner gear 55a. A locking mechanism 
60a is provided between the lower arm 57a and the upper arm 54a. The 
locking mechanism 60a includes three pawls 61a (illustrated in FIG. 5) 
provided at even intervals with respect to a circumferential direction of the 
lower arm 57a (the upper arm 54a). In each pawl 61a, the first outer gear 65a 
is engageable with the first inner gear 55a, and the second outer gear 66a is 
engageable with the second inner gear 56a. When the first inner gear 55a is 
engaged with the first outer gear 65a, the second inner gear 56a is also 
engaged with the second outer gear 66a. Under this condition, each pawl 61a 
is engaged with the upper arm 54a via two engaging points to ensure the 
strength. 

(0019) 

As illustrated in FIG. 2 and FIG 5, the pawls 61a is provided with a cam face 
62a and a cam hole 63a, and the locking mechanism 60a further includes a 
cam 71a provided with a pin 72a and end face 73. The cam 71a operates the 
pawls 61a so that the first outer gear 65a and the second outer gear 66a of 
the pawls 61a can be engaged with or disengaged from the first inner gear 
55a and the second inner gear 56a of the upper arm 54a by engaging with the 
cam face 62a and cam hole 63a via the end face 73 and the pin 72a. 

(0020) 

As illustrated in FIG. 2, a shaft 84a is inserted into holes which are formed at 
the center of rotation of the lower arm 57a, the cam 71 a and the upper arm 
54a respectively. The shaft 84a is provided with a spline 76 on outer 
circumference. The spline 76 has plural grooves which open radially and 
extends in axial direction. A female spline 75 engaging with the spline 76 is 
formed on inner circumference of a shaft hole 74a of the cam 71a, and then 
the shaft 84a is integrally connected to the cam 71a and rotates together. A 
snap ring 88 provided on the shaft 84a keeps the seat reclining device 50 
properly assembled. 
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(0021) 

Furthermore, an operation handle (operation member) 52 is integrally fixed by 
welding to one end of the shaft 84a. When the operation handle 52 is rotated 
in clockwise direction in FIG.1, the cam 71a is rotated in clockwise direction in 
FIG.5, and each pawl 61a is moved in direction of the shaft 84a by engaging 
the pin 72a of the cam 71a with the cam hole 63a. Therefore, the first and 
second outer gears 65a, 66a of the pawls 61a are disengaged from the first 
and second inner gears 55a, 56a respectively. 

(0022) 

As illustrated in FIG. 2 and FIG. 3, in the other side end of the shaft 84a, three 
convex portions 85a are formed on the outer circumference of the other end 
of the shaft 84a so as to be located at even intervals with respect to a 
circumferential direction. The shaft 84a is inserted into a connecting rod 
(connecting mechanism) 80 including three grooves 81 which is engaged with 
the three convex portions 85a. The connecting rod 80 extending in a width 
direction of the seat device 1 0 connects the shaft 84a with a shaft 84b of a 
reclining mechanism 51b provided at the opposite side of the reclining 
mechanism 51a with respect to the width direction of the seat device 10. 

(0023) 

With respect to the two reclining mechanisms 51 a, 51 b, a structure of the 
reclining mechanism 51b is similar to a structure of the reclining mechanism 
51a which is described above, the reclining mechanism 51b is provided with a 
lower arm 57b, an upper arm 54b, pawls 61 b including a outer gear 65b 
engaged with a inner gear 55b formed at the upper arm 54b and a locking 
mechanism 60b consisting of a cam 71b. As illustrated in FIG. 4, the shaft 84b 
of the reclining mechanism 51b is engaged with the other end of the 
connecting rod 80 same as the shaft 84a. Therefore, when the operation 
handle 52 is operated, the locking mechanisms 60a and 60b provided at the 
reclining mechanisms 51a and 51b respectively are coordinated each other 
and then the locking mechanisms 60a, 60b are unlocked. Meanwhile the 
reclining mechanism 60b receives small load from the seat belt 20 than the 
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reclining mechanism 60a, therefore the locking mechanism 60b includes only 
the first outer gear. Further the locking mechanism 60b does not have large 
strength than the locking mechanism 60a, composed to be small size with a 
few parts. 

(0024) 

As illustrated in FIG. 2, the reclining mechanisms 51a and 51b include springs 
68a and 68b provided between the upper arm 54a and the cam 71a and 
between the upper arm 54b and the cam 71b. The springs 68a and 68b rotate 
the cams 71a, 71b in lock direction. The locking mechanisms 60a, 60b are 
returned from the unlocked state to locked state by action of the springs 68a 
and 68b. 

(0025) 

As illustrated in FIG. 3, when the locking mechanisms 60a and 60b are 
locked, interspace "a" is set between an inner wall of the groove 81 of the 
connecting rod 80 engaged with the convex portion 85a of the shaft 84a and 
the convex portion 85a with respect to unlock direction in which the locking 
mechanism 60a is unlocked by the shaft 84a (clockwise direction in FIG. 4) 
and interspace "b" is set between an inner wall of the groove 81 of the 
connecting rod 80 engaged with the convex portion 85a of the shaft 84a and 
the convex portion 85a with respect to direction which is opposite to the 
unlock direction. As illustrated in FIG. 4, in the shaft 84b where the operation 
handle 52 is not provided, interspace "c" is set with respect to direction which 
is opposite to unlock direction in which the locking mechanism 60b is 
unlocked. 

(0026) 

The interspace "a " is set as minimum as possible in size so that the locking 
mechanisms 60a and 60b can be completely located when locations of the 
cams 71a and 71b are different each other under the locking mechanisms 60a 
and 60b being lock. The sum of interspace "b" and interspace "c" are not to 
predetermined size so that the convex portion 85a of the shaft 84b cannot 
contact with the inner wall of the groove 81 of the connecting rod 80 by 
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rotation of the shaft 84a in counterclockwise direction relative to the 
connecting rod 80 when the seat back receives load from the seat belt 20 and 
the torsional deformation is generated on the seat back 1 1 . Therefore, the 
locking mechanism 60a is not unlocked when torsional deformation is 
generated on the seat back 1 1 . If the interspace "b" or "c" will be set to be 
bigger, the other has not to be set. 

(0027) 

Next, an operation of the seat device 10 as described above will be explained. 
(0028) 

In FIG. 1, when the operation handle 52 is operated, the connecting rod 80 is 
rotated in clockwise direction, and then the locking mechanisms 60a, 60b of 
the reclining mechanisms 51a, 51b are unlocked, so that an angle of the seat 
back 1 1 can be adjusted any at desired position. And then when the operation 
handle 52 is released, the locking mechanisms 60a, 60b are locked by the 
springs 68a, 68b, and then the angle of the seat back 11 can be adjusted at 
desired position. 

(0029) 

In case of front collision, the seat back 1 1 receives large load from the seat 
belt 20, and then torsional deformation is generated on the seat back 1 1 as 
illustrated with chain double-dashed line in FIG. 8. However the convex 
portions 85a of the shafts 84a, 84b of the reclining mechanisms 51a, 51b are 
rotated within the interspace "b" and "c" so that the convex portion 85a of the 
shaft 84b cannot contact with the inner wall of the groove 81 of the connecting 
rod 80, so that the locking mechanisms 60a, 60b can be locked. The seat 
back frames 12a, 12b and the seat cushion frames 16a, 16b, which are 
capable of changing the shape with the occupant being restrained and 
capable of cushioning the shock against the occupant by efficiently absorbing 
energy of crash. 



(0030) 
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As evidenced by comparing the first embodiment of the present invention to 
an known reclining device as illustrated in FIG. 8, the seat reclining device 50 
is simple in structure without additional parts and can keep locked state of the 
locking mechanisms as described above. 

(0031) 

Next, a seat reclining device 150 according to second embodiment of the 
present invention is explained referring to attached FIG.6. 

A reclining mechanism 151a including an operation handle 152 provided at a 
seat back frame 12a supporting a seat belt 20 is similar to the above the first 
embodiment. Operation of the operation handle 152 are transmitted to a shaft 
184a of the reclining mechanism 151a, a transmitting member 189a fixed at 
the shaft 184a, a pin 186 fixed at the transmitting member 189a, a arm 182 
fixed at one edge of a connecting rod 181, a arm 183 fixed at the other edge 
of the connecting rod 181, a pin 187, the transmitting member 189b including 
the pin 187, and a shaft 184b of the reclining mechanism 151b including the 
transmitting member 189b. The pin 186 is contacted with a contacted groove 
184 of the arm 182 only when the operation handle 152 is operated in unlock 
direction (in clockwise direction in FIG. 6) of lock mechanism (not shown) of 
the reclining mechanism 151a. Therefore, when the arm 182 is rotated in 
counterclockwise direction, the transmitting member 189b is rotated in 
clockwise direction via the pin 187 by an elongated 185 formed at the arm 
183, and then a locking mechanism (not shown) of the reclining mechanism 
151b is unlocked. However, when torsional deformation is generated on the 
seat back frame 12a, the reclining mechanism 151a is rotated in 
counterclockwise direction relative to a transmitting mechanism 180, the 
locking mechanism (not shown) of the reclining mechanisms 151a, 151b are 
not unlocked because the pin 186 is not contacted with the contacted groove 
184. 

(0032) 

Furthermore, a seat reclining device 250 according to a third embodiment of 
the present invention is explained referring to attached FIG.7. 
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An operation handle 252 is provided at the other side relative to the second 
embodiment. Therefore, the operation handle 252 is fixed at a shaft 284b of a 
reclining mechanism 251b which is provided at a side of the seat back frame 
12b not including a seat belt 20. An operation of the operation handle 252 is 
transmitted to a shaft 284a of the reclining mechanism 251a via a connected 
rod 280. A locking mechanism (not shown) of a reclining mechanism 251a is 
unlocked when a transmitting member 289 is rotated in counterclockwise 
direction. When an arm 282 of the connecting rod 280 is rotated in clockwise 
direction, a pin 286 fixed at the transmitting member 289 contacts with a 
contacted groove 284 of the arm 282 in order to rotate a transmitting member 
289 in counterclockwise direction. However, when torsional deformation is 
generated on the seat back frame 12a, the reclining mechanism 251a is 
rotated in counterclockwise direction, the pin 286 is not in contact with the 
contacted groove 284. The seat reclining device 250, which is capable of 
protecting an occupant by efficiently absorbing energy of the crash with the 
occupant being restrained by the seat back and which capable of cushioning 
the shock against the occupant same as the first and second embodiment of 
the present invention. 

(0033) 

As described in the second and third embodiments of the present invention, 
plural link parts are used at the connecting rod. Therefore an operation handle 
can be set at each side of the seat device and then a design freedom can be 
ensured. 

(0034) 

The seat device including the seat belt fixed at one-side of the seat back 
frame has torsional deformation, the locking mechanisms 60a, 60b of right 
and left sides of the reclining mechanisms keep locked state. The seat back 
frames and the seat cushion frames, which are capable of changing the 
shape with the occupant being restrained and capable of cushioning the 
shock against the occupant by efficiently absorbing energy of crash. 
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The principles, preferred embodiment and mode of operation of the present 
invention have been described in the foregoing specification. However, the 
invention which is intended to be protected is not to be construed as limited to 
the particular embodiments disclosed. Further, the embodiments described 
herein are to be regarded as illustrative rather than restrictive. Variations and 
changes may be made by others, and equivalents employed, without 
departing from the spirit of the present invention. Accordingly, it is expressly 
intended that all such variations, changes and equivalents which fall within the 
spirit and scope of the present invention as defined in the claims, be 
embraced thereby. 
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